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The analysis of pyrotechnic mechanical actuation requires a full-scale, fully—
integrated dynamic simulation of fluid-solid, combustion of explosives and propellants
in a train configuration. The reaction of a solid-phase energetic material must be
precisely calculated before transferring subsequent dynamic loading onto a contacting
inert structure such as a metal or plastic that is commonly in contact with another
energetic material in a so called train configuration. A pyrotechnic mechanical device
(PMD) is typically devised with several energetic components together with inert gap

materials that often play the role of shock pressure attenuator for various applications.
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Fig 1. Shown schlieren (top) and pressure (bottom) Fig 2. Full simulation of a large-scale gap test at
fields for entire PMD-chamber assembly that shows PMMA thickness of 25 or 26 mm.

the detonator (HNS+HMX), bulkhead (STS), acceptor Shown reaction progress and pressure for donor
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comparison with numerical prediction of deformed at times =7, 12, and 15 ps.
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The performance characteristics of aluminized high explosive are considered by
varying the aluminum (Al) mass fraction in a hybrid non-ideal detonation model. Since
the time scales of the characteristic induction and combustion of high explosives and Al
particles differ, the process of energy release behind the leading detonation wave front
occurs over an extended period of time. While experimental studies have been reported
on the effect of Al mass fraction on both gas—-phase and solid-phase detonations, the
numerical investigations have been limited to only gas—phase detonation for the varying
Al particles in the mixture. In the current study, a two-phase model is utilized for

understanding the volumetric effects of Al mass fraction in condensed phase
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Fig. 1. Radial deviatoric stress contours and pressure iso—surfaces of
the deformation at the top of the witness plate for the non—aluminized
HMX at (a) 61s, (b) 81s, (c) 10 1s, and (c) 12 1s after shock initiation.
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Fig. 2. Density contour of the propagation of detonation

for the non-aluminized HMX at 4 1s after shock initiation.
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